KATZ, R. J. AND G. GORMEZANO. A rapid and inexpensive technique for assessing the reinforcing effects of opiate drugs. PHARMAC. BIOCHEM. BEHAV. 11(2) [231][232][233] 1979.--Adult male Sprague-Dawley rats were placed in an apparatus consisting of 2 distinctive interconnected chambers. Choice preferences developed and stabilized over three 30 min exposures. Central injection of morphine or an enkephalin analogue in conjunction with placement upon the nonpreferred side caused a preference shift which was not evident in control subjects. Classical conditioning of opiate effects to distinctive environments may offer a novel means of assessing the hedonic effects of these compounds.
TRADITIONALLY, two methods have been available to pharmacologists wishing to investigate the reinforcing effects of drugs. One method is self-administration [4, 10, 11] , in which animals perform an operant task to produce a contingent central or peripheral drug infusion. The second method involves altering ongoing patterns of intracranial self stimulation (e.g., rate or threshold) [1, 7, 10] . Other, although less commonly employed, techniques involve the establishment of secondary (i.e., conditioned) reinforcement to stimuli paired with drugs and subsequent operant testing [4] . These procedures are highly effective but generally involve costly systems for programming contingencies and drug delivery. Moreover, often considerable experimenter time is necessary for behavioral shaping. We have developed a simplified behavioral procedure for assessing the motivating properties of drugs based upon classical conditioning. The present report demonstrates this technique using 2 opiate agonists, a long-lasting analogue of leu-enkephalin and morphine.
METHOD

Animals
Fifty-nine adult male Sprague-Dawley rats (250--380 g/rat; Charles River Farms, Portage, MI) were individually maintained upon ad lib diets of laboratory chow (Teklad 4.0% fat diet, S-0836; Madison, Wl) and tap water. Lighting cycles of 12 hr (lights on=8:00-20:00 hr) were automatically programmed.
Apparatus
The testing apparatus consisted of 2 highly distinctive interconnected chambers. One chamber was white, cubical (18 cm/side) and had a grid floor. The other was black, prismatic (18 cm height) with an isosceles triangular base (18x 18x25.4 cm) and a mesh floor. A 9.5×9.5 cm aperture with a sliding door connected the sides. The box is presented visually as Fig. 1 . Data were recorded based on visual observation and a manually operated timer.
Cannula Construction and Implantation
All animals (n=32) used for the evaluation of the enkephalin analog were anesthetized with sodium pentobarbital (Nembutal 35 mg/kg) and stereotaxically implanted with a commercially prepared 23 ga cannula (Plastic Products, C313). A minimum of 7 days recovery preceded testing. At the close of all tests, subjects were injected with l0 ~l of commercial black ink and decapitated within 10 rain. Brains were removed and dissected, and the ventricles exposed. Only animals with ink through the entire ventricular system were included in the experimental group. Experimental animals (n--4) showing no or partial ink diffusion were included ~All correspondence to first author. This project was supported in part by postdoctoral Grant MH-07417 from the National Institute of Mental Health, through the Mental Health Research Institute, and was carried out by the second author in partial fulfillment of the requirements for an undergraduate honors thesis in Biology at the University of Michigan. We are grateful to Cindy Reynolds and Esther Washington for editorial assistance. 
Behavioral Procedure
Animals were placed in the apparatus with initial side placement counterbalanced across subjects and sessions. All sessions were 30 min and were separated by a minimum of 24 hr. Over this time, side preference developed and stabilized. For 55 of 59 animals, the black side was preferred. The fourth session was a conditioning session. Experimental animals (n= 12) were placed in the nonpreferred side and 10 min later were injected with a low dose of enkephalin analogue (25 p.g of D-AIa 2 leu-enkephalinamide; Peninsula 8619, San Carlos, CA) in a vehicle of 10 ~1 0.9% sodium chloride). During this period access to the second chamber was prevented by a removable door (Fig. 1) . Following the injection subjects were returned to the apparatus for the remaining 20 min. The fifth session involved free choice and assessment of altered side preference. Again initial placement was counterbalanced across animals and conditions.
Injections for the enkephalin experiment were through a permanently indwelling cannula aimed at the lateral ventricle, and involved an infusion time of 30 sec or less using a Hamilton microsyringe. Morphine injections (I.0 mg/kg morphine sulfate) were intraperitoneal. Two control groups were included for both experiments. Control one (n= 10,9, respectively, for the enkephalin analog and morphine) received identical treatment but was injected with vehicle alone. Control two (n= 10,9, respectively) received drug injections in their home cages. Control one allowed the evaluation of nonspecific effects of both environmental and procedural habituation while control two assessed drug sensitization effects [9] .
Analysis
Statistical analysis was by repeated measures analysis of variance supplemented by individual t-tests [5] . Results are presented in Tables 1 and 2 . All results are mean _+ standard error.
For the enkephalin groups (Table 1) ANOVA indicated significant effects of groups, F(2,29)=4.0, p<0.05, trials, F(1,29)=31.6, p<0.001, and interaction, F(I,29)=12.8, p<0.001. It is clear from examination of Table 1 that these changes are due to reduced preference in the experimental group while the control groups remained unchanged. An essentially similar pattern emerged for the morphine group (Table 2) with conditioning of preference restricted to the experimental group (F ratios for groups, trials, and interaction, 
DISCUSSION
We classically conditioned the hedonic effects of opiates to an experimental environment, and evaluated this change through alterations in preference. While our design bears superficial resemblance to an operant secondary reinforcement design [41, it should be noted that no novel behaviors were involved in testing, nor were any instrumental responses shaped. The present design also bears some similarity to an earlier learning paradigm of Beach [2] . Our results are consistent with this earlier finding, as well as to a recent related experiment utilizing psychostimulant drugs [8] . It must be noted the effect with morphine was of a relatively small magnitude, and not evident in a group effect per se.
The present design utilized normal and unconditioned environmental approach and preference patterns which have long been recognized as inherent in classical conditioning [12, 13] . Clearly, whatever conceptualization is used, and this remains a procedural matter [3] , our results suggest a simple means of evaluating the hedonic effects of opiates and possibly other classes of drugs. Since the present design used a box of simple and inexpensive construction and short term (i.e., 150 rain/animal) visual observation, we feel this method is time and cost effective. This method may therefore have considerable utility in assessing other new compounds.
